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- The MAILING DATE of this communlcaOon appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )S Responsive to comnnunication(s) filed on 31 July 2001 . 
2a)n This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 . 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1^8 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) ^ Claim(s) 7 and 6 is/are rejected. 

7) ^ Claim(s) 2-5.7 and 8 is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)^ The drawing{s) filed on 31 July 2001 is/are: a)S accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet{s) including the con-ection is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or fomri PTO-152. 

Priority under 35 U.S.C. § 119 

12)^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)IEI All b)n Some * c)^ None of: 

1 Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 



3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C, 1 19(a)-(d), which 
papers have been placed of record in the file. 

Preliminary Amendment 

2. Preliminary amendment filed on 7/31/01 has been entered. 

Claim Objections 

3. Claim 5, is objected to because of the following informalities: 

In claim 5, line 3,change "step b" to - c as a principal point and focal length . 
Appropriate correction is required. 

Drawings 

4. Figures 1 and 2 should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .121(d)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 U.S.C, § 112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more clainns particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 
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Claims 5 and 7 are rejected under 35 U.S.C. 112. second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 5, line 1 1 the phrase " calibration is performed by finding 
internal parameters, such as elements "Uo. Vo. f. di-d4, which minimize the 
value of equation 9, on page 9 of the discloser line 14-17 " which is, not 
define clearly. The examiner does not understand what is the relation 
between Uo, Vo and f and other elements as discussed below 

F( uO,v O.f ) = 

a ( ni - n2 )^ +p (na -n^f + y (d 1- d2 f + M da - d4)^+Pi E I Rci (ni. dr 
Ri I + P2 Z I Rc2 ( n2, d2) - R2 1 + Pa Z I Rcs (n3,d3)-R3 1 +P4 S I Rc4( n4. d4) - R4 
I [ Equation 9 ]", as recited vague and unclear. One skill in the art donT know 
how these formula are being derive and being manipulated in the invention. 
Please need explanation. 

Specification 

6. The disclosure is objected to because of the following informalities: 

On page 9. of the specification and equation 9, how is calibration perfomned by 
finding internal parameters of elements such as Uo. Vo and f which minimize the value 
of equation 9. which is, not define clearly in the specification. The examiner does not 
understand what is the relation between Uo. Vo and f elements are these principal point 
and focal length of the camera. What is it please need explanation. Also on Page 9 of 
the specification equation 9 does not explain or derive how di.d4 are found. Page 5 of 
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the specification discloses about concentric circle consisting of a circle having a smaller 
radius and a circle having a large radius including the smaller circle has the same 
normal vector and a vertical distance according to above condition. There is no support 
in specification or in figures how the equation 9 on page 9 is derived and how 
calibrations are performed by finding internal parameters using Uo, Vo and f , 
respectively indicate a principal point and a focal length of the camera. The first two 
items (a (ni-n2) +p (na -n4) indicate that two concentric circles have the same normal 
vector and next two items (y (d i- da f + X( da - d4) ) indicated that two concentric units 
area located on the plane having the same distance. In addition, next four items (Pi S 
I Rci (ni. di- Ri I + P2 Z I Rc2 ( ns, ds)- R2 1 + P3 1 1 Rc3 (n3,d3)-R3 1 +P4 Z I Rc4( n4, d4) - R4 
I which minimize the value of equation 9. On page 9 of the discioser line 16 through 
page 10, line 4There is no logical explanation in the specification or in the drawings 
supporting how di.d4 are vertical distances from camera and plane, (see also page 5, 
of specification line 10-12), this also applies to claim 7 which recites equation 9 in the 
claim. 

Applicant is required to submit an amendment, which clarifies the disclosure so 
that the examiner may make a proper comparison of the invention with the prior art. 

Applicant should be careful not to introduce any new matter into the disclosure 
(i.e., matter that is not supported by the disclosure as originally filed). 
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Claim Rejections - 35 U.S.C. § 102 
7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under 
section 122(b). by another filed in the United States before the invention by the 
applicant for patent or (2) a patent granted on an application for patent by another filed 
in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the 
effects for purposes of this subsection of an application filed in the United States only if 
the international application designated the United States and was published under 
Article 21(2) of such treaty in the English language. 

Claims 1 and 6 are rejected under 35 U.S.C. 102(e)as being anticipated by 
Ekparet aL. (US.6.671,400 B1). 

As to claim 1 , Ekpa discloses a method of calibrating a camera by calculating 
camera parameters required to obtain geometric information of an object using 
projection invariable characteristic of a concentric circle comprising the steps of (column 
2, lines 62 through column 3, line 6, column 6, line 38 through column 7, line 6); 

taking a plurality of images of a calibration pattern (column 8, lines 20- 65) 
consisting of two or more ( column 6, line 38 through column 7. line 6) concentric circles 
located at a same plane and having different radiuses at different angles to obtain 
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images of ellipses as a result of the projection of said concentric circles (column 2, lines 
62 through column 3, line 6, column 6, line 38 through column 7. line 6); 

b) calculating ( column 8, lines 20-46 ) the central points of the projected 
concentric circles using a given algorithm ( column 10, lines 25- 48); and 

c) calculating the principal point and focal length of said camera for tracing the 
location of a circle in a 3D space using a nonlinear minimizing method ( column 3, line 
54 through column 4, line 1-9) based on the central points calculated in said step ( 
column 5, line 10 through column 6, line 67). 

As to claim 6, see the rejection of claim 1 . 

Allowable Subject Matter 
8. Claims 2 -5 and 7- 8, are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



Application/Control Number: 09/919,086 



Art Unit: 2625 



Page 7 



Other prior art cited 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Sfium et al. (US.6,750,860 B1) discloses rendering witli concentric mosaics. 

Arndt et al. (US.6,088,098) discloses calibration method for a laser based split- 
beam method. 

Mack et al. (US. 6, 195, 455 B1) discloses imaging device orientation information 
through analysis of test images. 

Gupta et al. (US. 5, 559, 334) discloses epipolar reconstmction of 3D stmctures. 

Zhang (US.6,437,823 B1) discloses method and system for calibrating digital 
cameras. 

Jacobson (US.5,918,196) discloses vision system for analyzing solid - of - 
revolution radius profile. 
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Contact Information 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sheela C Chawan whose telephone number is 703- 
305- 4876. The examiner can normally be reached on Monday - Thursday 6 - 7. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on 703-308-5246. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Sheela Chawan 
Patent Examiner 
Group Art Unit 2625 
September 3, 2004 



